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MICROBIOIOGICAL STATIONS IN THE STUDY OF OIL DEPOSTIS

The microblological detail of the Institute of Microbiology which took part
in the complex expedition of the Petroleum Institute of the Academy of Sciences
USSR has returned. The work carrled cut by them involved the study of microblological
procesges in the decomposition cof organic substances in "buried" deposits.,.

In conducting geological explorations in search of oil it is essential to
knovw vwhether the combustible gases are formed because of the decomposition of the
0il or whether tho oil may bo formed from the combustible gases through their
condsnsation under the high pressures which normally exist in oil deposits. In
the first cass, the presence of gas may serve as an indication of large oil deposits;
in the sacond case, 1t 1s impossible to ccunt on the rresence of any appreciable
deposits of oil.

To the “ork of geologists and chemists in this Iield have been added the efforts
of microbiologists., They considered that in came methane, the basic component of
combngtible gases, is forusd because of the decomposition of cil, then there would
have to hs found, in the water layers below the cil deposits, orxanisms which break
down the hydrocarbonas of the oil to form methane, In case the msthane is nct formed
as & result u. a breakdown of %he oil, then 1ts source could be the decomposition of
fatty acids or the process of condensation of hydrogen and carbor dioxide.

The first group of the detail, under the leadership of Doctor of Biolog:cal
Sciences S. I. Ruznetsov, removed core samples of rock from the locality of gas-oil
f1elds and analyzed the samples for the occurrence of various bacteria which might
take part intthe following phencmena: (1) breakdown of heptane with formation of gas;
(2) breakdown of fatty acids with formation of gas; (3) condensation of hydrogen
eud carbonic azid into methane; and (4) oxidation of organic substances through re-
duction of sulfates. Preliminary data showed that the Permian dsposits of the Kazarskily
and Kungurskiy strata are characterized by a vigorous process of reduction of sulfates
which flov in the water below the petroleum layers.

It appears that hydrocarbons will serve as a source of organic matter for the
desulfurizing bacteria since this process was alao found in cultures where the only
source of carborn was heptane, Contemporary processes of methane formation,
according to the data of microbiolowical analysis, can take place only in the
deposits of the Kungurskiy layer. Herz, condensation of carbon dloxide and hydrogen
can take place on the roc)\e with a\.bsequen‘ breakdovn of compounds of the fatty
ac!d type and fermaticn ¢ methane.
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Buctsrla capable of b*-mklr.e, down the rotrelows  with forms,tion of gae were. .
chperved only in media with nitrates, In ticos cultures, after a month of. mcu-
batlon, the 611 was completely saturated with gas: bublles. - Bowever, in cultures -
with anmonium nitrate, gas did nc. form. - This:gives a2 basis for supposing that thqm
‘gas bubbles consist of nitrogen and were formed es a result of denitrificatiom, and -
the o1l iteelf serves only as & source of organic matter for these bacteria. In
the. deposits of the carbonaceous period there were no-indications whatscever of
organiems capable of treaking down the 911 With formation of gases. Four core’
samples irom the Deveaian déposits. were analyzed ‘without any indication of oll; -
they all appesred to be without 11fe, Thusg, novhere werse. there any signs of
micrcorganisms capable of breaking down oil with formation of combustible gases.

The escond group of the detail, which ncluded: L. D, Shturm and Yu. I.
Sorokin, investigated the water 'below the petrolau.m layers. of oil fields and
provided the compardtive characteristic of the. microflora in these waters in the
Devoriian and lower carboniferous deéposits, In‘a number:of cases, tho vater be-
neath the petrcleum layers contained an enormous qLaintity of ‘bacteria == up to
7 millicn per éublc centimeier, including up to 10,000 per . 1iter of the sulfate~
reducirg type. This in {tself 1e an indicetion of the signif‘ cance of microbiological
factors in investigations of 011 deposits.
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